Functional divergence and comparative in-silico study of Cas4 proteins of DUF83 class.
Clustered Regularly Interspaced Short Palindromic Repeats-CRISPR associated (CRISPR-Cas) systems present in genomes of bacteria and archaea have been the focus of many research studies recently. The Cas4 proteins of these systems are thought to be responsible for the adaptation step in the CRISPR mechanism. Cas4 proteins exhibit low sequence similarity among themselves and are currently classified into 2 main classes: DUF83 and DUF911. The characteristic features of Cas4 proteins belonging to DUF83 class have been elucidated by determining the structures of Cas4 protein from Sulfolobus solfataricus and Pyrobaculum calidifontis. Although, both Cas4 proteins characterized structurally are of same DUF83 class, these 2 proteins do exhibit significant biochemical and functional differences. The aim of the present study was to explore the structural and evolutionary features responsible for these differences. Our study predicts residues which might be responsible for such differences. Functional divergence analysis was used to predict sites exhibiting type I divergence, where certain amino acids are conserved in 1 clade whereas the same site is highly variable in the other clade. Our intra-molecular interaction analysis reinforces the influence of such divergence sites on the other functionally important amino acids. In general, this study identifies some of the divergence hotspots that could be the focus of future experimental studies for better understanding of Cas4 enzymatic activity in CRISPR mechanism.